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The Osseous and Muscular Systems 


Simplified for the Physical Education Student 


The purpose of this thesis is to simplify the Osseous and 
Muscular Systems for the needs of the Physical Education student. 

In this treatment of the Osseous system I have not given a de- 
tailed description of each bone, but just a short sketch of each bone 
to the extent a Physical Education student should know it. I have pur- 
posely made these descriptions short, and included the drawings which I 
hope will make up for the shortage of description. By that I mean that 
the student can get a better idea of the Osseous system by visualizing 
the pictures and placing in his mind the exact location of each character-— 
istic of each bone. 

After he has these characteristics firmly placed in his mind, he 
can proceed to the muscular attachments of each bone and by comparing 
the two get a better idea than if he simply read about it. I have divided 
the muscular attachments tate those that insert and those that arise from 
each bone, and have shown in the drawings of the muscular areas, just how 
much each muscle takes up, and its location on the bone. Thus by compar-— 
ing the characteristics and muscular areas the student is better qualified 
to figure out action and thus he can adapt certain exercises to his findings. 

As for the muscular system itself, I have divided the mscles into 
group action, i. e. muscles acting on the different joints, and then 
divided each group into the recogniged actions of the Physical Education 
student, i. e. flexion, extension, abduction, adduction, etc. I have given 


the muscles involved in each action without their origins and insertions. 
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After the student reads about the origin and insertion on any bone, I ex- 
pect him to turn to the drawings of the bones and muscular areas and find 
out just where the muscle is located and try to visualize its action. 

I think that if the student goes over the Osseous system first and 
learns the general characteristics, then learns the muscular attachments, 
he will have a mich easier time when it comes to locating muscles and find- 
ing out just what the action is. 

First of all I believe the Physical Education student should know 
of the distinguishing anatomical characteristics of the body. For instance, 
he should know the anatomical position, or that position in which the body 
is studied, is supposed to be standing, with the arms at the side, and 
the palms of the hands facing forward. He should know that the arm extends 
only from the shoulder to the elbow and below that point to the wrist 
it is known as the forearm and not the arm as most people think; that below 
the wrist on the thumb side (palmar surface) we have what is called the 
Thenar eminence, that on the little finger side we have what is called the 
Hypothenar eminence, that the back of the hand is called the dorsal surface. 
He should know that the entire lower extremity is not the leg as most 
people would think, but that the lower extremity is divided into the thigh, 
that portion which runs from the lower part of the torso to the knee, and 
the leg which runs from the knee to the ankle. 

He should know that the head is divided into the cranium and the face, 
subdivisions of the cranium being occiput at the back, the forehead in 
front, and the temples at the sides. The face would include the chin, 
cheeks, nose, eyes, and mouth. Below the head is the neck which connects 


it to the trunk. The front is called the throat, and the back the neck, 
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The trunk is divided into the upper portion or chest (thorax) 
and the lower portion or belly (abdomen). The two are separated by the 
lower border of the ribs and the lower end of the sternum, on the surface. 
Within the floor of the thorax and the roof of the abdomen is formed 
by the diaphragm, a dome-shaped muscle which is recognized as the separa- 
tion of, or the partition between, the two cavities. As this dome pro- 
jects into the upper cavity, the thorax is smaller than appears on the 
surface, and the lower cavity is much larger, allowing more room for the 
abdominal organs. 

The bottom portion of this abdominal cavity is recognized as the 
pelvie cavity which is divided by a narrow bone ring, the pelvic inlet, 
into the large, false pelvis above, and the small, true pelvis below. 

The small or true pelvis contains the bladder, rectum, and some of the 
generative organs. 

For the sake of anatomical terminology I think the following should 
be known: 

Most anatomists have agreed to call the head end of a man anterior, 
the opposite end, posterior; the side containing the backbone, dorsal, and 
the opposite side, ventral. Anterior is the same as superior, and posterior 
is synonymous with inferior. The head end is also spoken of as superior 
and the opposite exiinferior. The median or sagittal line refers to an 
imaginary line drawn through the middle of the body from the top of the 
head through the sagittal suture to the floor at a middle line between the 


feet, dividing the body into right and left halves. The parts nearest this 
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line are described as mesial, the parts farthest from this line are 
described as latera 1. Proximal is used to describe a position near the 
source of any part. Distal isused to describe a position distant, or 
farthest away from the source of any part. Thus we speak of the proximal 
end of the arm, and the distal end of the finger. In anatomy the term 
periphery means the outside or surface of a body or an organ. 

Now that I have given a working knowledge of the locations of the 
body I am going to start describing the systems to the extent a Physical 
Educator should know then. 

The first system I am going to take is that of the bones, the study 
of which is called Osteology. First of all I think we should know the 
function of these bones which is as follows: 

They form the framework or skeleton of the body and are the 
principal organs of support, and the passive instruments of locomotion. 
Connected together in the skeleton they form a framework of hard material, 
affording attachment to the soft parts, maintaining them in their due 
position, sheltering such soft parts which are concerned in the more vital 
functions, as the brain, thoracic, abdominal and pelvic viscera. Finally 
they give stability to the whole body and help in preserving its shape. 

Next I think should come the classification of bones. They are 
divided, according to their shape, into four classess long, short, flat 
and irregular. 

A long bone consists of a shaft and two extremities. The shaft 
is formed mainly of compact tissue, this compact tissue being thickest 


in the middle, where the bone is most slender and the strain greatest, and 
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it is hollowed out in the interior to form the medullary canal. The 
extremities are made of cancellated tissue with only a thin coating of 
compact substance, and are more or less expanded for greater convenience 
of mutual connection, and to afford a broad surface for muscular attach- 
ment. All long bones are more or less curved, which gives them greater 
strength. They are found in the extremities, for instance, the femur 
or humerus. 
A short bone is a small piece of bone irregularly shaped. Their 
texture is spongy throughout, excepting at their surface where there is 
a thin crust of compact substance. The short bones are the sixteen 
bones of the carpus, the fourteen bones of the tarsus, and the two patellae. 
Flat bones are found where the principal requirement is either ex- 
tensive protection or the provision of broad surfaces for muscular attach- 
ment. The bony tissue expands into broad or elongated flat plates which 
are composed of two thin layers of compact tissue, enclosing between them 
a variable quantity of cancellous tissue, for instance, the occipital bone. 
The irregular bones are those which, on account of their peculiar 
shape, cannot be grouped under either of the preceding groups. The verte- 
brae are a good example. The bones of the ear are so small that they are 
described as ossicles and do not fit in any of the above groups. 
In examining the surface of any bone we find certain projections 
and depressions. The projections are called processes and the depressions 
are called fossae or cavities. They are divided into Articular and Non- 
articular. The articular are provided for the mutual connection of bones 


to form joints. The non-articular serve for the attachment of ligaments and 
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muscles. The following terms should be in the mind of the Physical Educator 
to understand the attachment of muscles to bones and openings through which 
nerves and blood vessels go. 
Cavities. The terms sinus and antrum are applied to cavities within 
certain bones. Also the term sinus is used in surgery 
to denote a narrow tract leading from the surface down 
to a cavity. 
Condyle. A rounded or knuckle-iike process. 
Crest. A narrow ridge of bone. 


Fissure. A narrow slit. 


Foramen. A hole or orifice through which blood-vessels, nerves and 
ligaments are transmitted. 


Fossa. A depression in or upon a bone. 
Groove or sulcus. A furrow. 
Head. A portion supported on a constricted part or neck. 


Meatus or 
Canal. A long tube-like passageway. 


Process. Any marked bony prominence. 

Spine or 

Spinous 

Process. A sharp or slender process. 

Trochanter.A very large process. 

Tubercle. A small, rounded process. 

Tuberosity.A large, rounded process. 

Now that we have a general idea of the types of bones and their 
eee we will proceed to take up the divisions of the skeleton. General- 
ly the skeleton is divided into an Axial Skeleton and an Appendicular 


Skeleton. They in turn are divided as follows: 
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1. Head or skull (Cranium 
(Face 
Axial 2. Hyoid 
Skeleton 
3. Trunk (Vertebrae 
(Sternun 
Appendiecular 4. Upper extremities (Ribs 
Skeleton 


5. Lower extremities 
Next we will take up with some detail the different parts 
of the above divisions. 
First the head or skull which rests upon the spinal column and 
is formed by the union of the cranial and facial bones. The bones of the 
cranium are as follows, eight in number: 
Occipital, base of skull 
Parietal, crown 
Frontal, forehead 
Temporal, ear region 


Ethmoid, between cranial and nasal cavities 
Sphenoid, base of brain and back of orbit 


Pra rP we 


The occipital bone is situated at the back and base of the skull or 
technically speaking the posterior-inferior part of the cranium is formed 
by the occipital bone. On this are several points of interest. A large 
foramen (foramen magnum) gives passage to the spinal cord as it passes 
from the brain into the spinal canal, which is formed by the spinal foramen 
of the vertebrae. Anteriorly to the foramen are two articular processes 
where the skull rests upon the first vertebra or atlas and articulates with 
it. The posterior surface presents a prominent process of bone called the 
occipital protuberance. 

The parietal bones, left and right, form by their union the greater 
part of the sides and roof of the skull, or what is known as the crow 


of the skull. These two bones are united by a suture in the middle of the 
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skull called the sagittal suture. The posterior portion of these parietal 
bones unites with the occipital bone by means of the occipital suture. 

The frontal bone forms the greater portion of the forehead and 
enters into the formation of the roof of the orbits, and of the nasal 
cavity. The arch formed by part of the frontal bone over the eye is 
sharp and prominent, and is known as the supraorbital margin. Just above 
the supraorbital margins are hollow spaces called the frontal sinuses 
which are filled with air and open into the nose. In the upper and outer 
angle of each orbit are two depressions called lacrimal fossae for the 
reception of the lacrimal glands, which secrete the tears. The internal 
surface of the frontal bone lodges the anterior lobes of the brain, or 
that portion said to contain the intellectual centers. At birth the bone 
consists of two pieces which afterwards becomes united along the middle 
line by a suture which runs from the vertex of the bone to the root of 
the nose. This suture usually becomes obliterated within a few years 
after birth, but it occasionally remains throughout life. 

The temporal bones are right and left and are situated at the 
sides and base of the skull. They are named temporal from the Latin 
word tempus, time, as it is on the temples the hair first becomes gray 
and thin, and thus shows the ravages of time. They are described as 
having three distinct portions, a hard, dense portion called the petrous 
portion which contains the internal ear and the canal leading thereto, 
and supports the cartilaginous external ear or auricle, a thin and expanded 
scale-like portion called squamous and gives attachment to several muscles 


concerned in mastication; and a mastoid portion which is prolonged downward 
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and forms the mastoid process. This process is filled with a number of 
connected cancellous spaces, containing air, and called mastoid cells. 
They communicate with the cavity of the middle ear. The condition know 
as mastoiditis means inflamation of the lining of these cells. 

The internal ear, the essential part of the organ of hearing, is 
contained in a series of cavities, channeled out of the substance of the 
petrous portion. Between the squamous and petrous portions is a socket, 
called the glenoid fossa, for the reception of the condyle of the lower 
jaw, or mandible. 

The Ethmoid bone is an exceedingly light cancellous bone consisting 
of a horizontal or cribiform plate, a perpendicular plate and two lateral 
masses or labyrinths. The lateral masses contain a number of thin-walled 
cavities called the ethmoidal dienes: which communicate with the nasal 
cavity. It is a rather small bone and helps to form the nasal and orbital 
fossae. 

The Sphenoid bone is situated at the anterior part of the base of 
the skull and binds the other cranial bones together. It helps to form 
the cavities of the cranium, orbits, and nose. In shape it resembles a 
bat with extended wings, and is described as consisting of a body, two 
pairs of wings, and two pterygoid processes which projects from it below. 
The body is joined to the ethmoid in front and the occipital behind. It 
contains the cavities which are know as the sphenoidal sinuses eter 
communicate with the naso-pharynx. 

Now that we have a general description of the bones of the Craniun, 
we will next take up the bones of the face. They are as follows, fourteen 


in number: 
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Nasal 

Vomer 

Inferior nasal concha (Inferior turbinated) 
Lacrimal 

Zygomatic (malar) 

Palatine (palate) 

liaxilla (upper jaw) 

Mandible (lower jaw) 
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The nasal bones are two small oblong bones placed side by side 
at the middle and upper part of the face, forming by their junction 
the bridge of the nose. 

The vomer is a single bone placed at the lower and back part of 
the nasal cavity, and forms part of the central septum of the nasal 
cavity. 

The inferior nasal conchae or turbinated bones are situated in 
the nostril, on the outer wall of each side. Each consists of a layer 
of thin, cancellous bone. 

The lacrimal bones are the smallest and most fragile bones of the 
face. They are situated at the front part of the inner wall of the orbit, 
and resemble a finger-nail in form, thinness, and size. They are named 
lacrimal because they contain part of the canal through which the tear 
duct runs. 

The zygomatic, or malar bone forms the prominence of the cheek and 
part of the outer wall and floor of the orbit. A spine of bone projects 
backward from the body and unites with a corresponding spine which pro- 
jects forward from the temporal bone, thus making the arch which is see 
as the zygomatic arch. 

The palatine bones are "L" shaped and consist of a horizontal, 

a ventral part, and three processes, the pyramidal, orbital, and sphenoidal 


processes. They help to form the back part of the roof of the mouth; part 
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of the floor and outer wall of the nasal cavities; and a very small por- 
tion of the floor of the orbit. 

The maxilla, or upper jawbones, also known as the superior maxillary, 
are two in number, right and left. They assist in forming part of the 
floor of the orbit, the floor and outer wall of the nasal cavities, 
and the greater part of the roof of the mouth. The portion of the bone 
which contains the teeth is called the alveolar process, and is excavated 
into cavities, varying in depth and size according to the size of the 
teeth they contain. The body of the bone is hollowed out into a large 
cavity know as the antrum of Highmore. 

The mandible, or lower jaw—bone, also known as the inferior 
maxillary is the largest and strongest bone of the face and consists of 
a eurved horizontal portion, the body, and two Liugeitieeuar portions, 
the rami. This bone serves for the reception of the lower teeth, and 
undergoes several changes in shape during life, owing mainly to the 
first and second dentition, to the loss of teeth in the aged, and sub- 
sequent absorption of that part of the bone which contained them. It 
articulates by its condyles with the sockets in the temporal bones, 
which allows for free movement in mastication. 

The above classification covers the bones of the cranium and 
the face and I will just mention in passing that lying in front of the 
throat, just above the laryngeal prominence, or in other words the Adam's 
apple, there is an isolated U-shaped bone called the hyoid bone. This 
bone supports the tongue and gives attachment to some of its numerous 


muscles. 
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Next we will take up that portion of the body known as the trunk 
and the bones that enter into its formation. These are the vertebrae, the 
sternum, and the ribs. 

First we will study the vertebrae, more commonly known as the 
vertebral column. That is to say this column is composed of a 
number of bones called vertebrae. In man it is about twenty-eight inches 
long, and the vertebrae are only twenty-six in number due to the ossifica- 
tion of the sacral and coccygeal vertebrae; thus making in youth a total 
of thirty-three vertebrae, because the bones of the sacral and coccygeal 
vertebrae are recognized as separate bones. The union of these vertebrae 


does not take place wntil later life. They are classified as follows: 


Child Adult 
(Cervical 7 7 
True (Thoracic 12 12 
(Lumbar . 5 5 
False (Sacral 5 1 
(Coceygeal 4= 33 1 = 26 


Due to the upper three portions of the spine being separate and movable 
throughout the whole life, they are classified as true vertebrae. And due 
to the union of the sacral and coccygeal in adult life they are classified 
as false vertebrae. These false vertebrae complete the wall of the bony 
pelvis. 

Each vertebra consists of a solid part, the body or centrum, and 
an arch made up of two parts, the pedicles and the laminae. This arch 
supports the articular, transverse, and spinous processes. There are 
four articular processes, two to connect with bone above and two to 
connect with bone below. There are two transverse processes one at each 


side, and one spinous process, which projects backward. The cavity which 
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is in the center forms part of the neural or spinal canal for the spinal 
cord. The above is a general description of a typical vertebra, and 
now I will take up the general characteristics of each type. 

First the cervical are On in this region of the vertebral 
column the bodies of the vertebrae are smaller than in the thoracic, 
but the arches are larger. The spinous processes are short, and often 
cleft in two, or bifid. The transverse processes are pierced by a foramen 
for the passage of blood vessels and nerves. 

The first and second cervical vertebrae differ considerably from the 
rest. The first, or atlas, is so named because of its function in support- 
ing the head. It has practically no body, and may be described as a_ bony 
ring divided into two sections by a transverse ligament. The dorsal section 
of this ring contains the spinal cord, and the ventral or front section 
contains the bony projection which arises from the upper surface of the 
body of the second cervical vertebrae, the axis. This bony projection 
is called the odontoid process and forms a pivot on which the atlas rotates 
when the head is turned from side to side, carrying the skull, to which 
it is firmly articulated. 

The thoracic or dorsal vertebrae have larger and stronger bodies than 
those of the cervical, and have a facet or demi-facet for ac hie aioe with 
the vertebral end of a rib. 

The lumbar vertebrae have the largest and heaviest bodies of the 
whole spine. In addition they have a mamillary process, which the other 
vertebrae do not have. 


The sacral vertebrae form by their union the sacrum, which is a 
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large triangular bone situated like a wedge between the coxal bones, and 
is curved upon itself in such a way as to give increased capacity to the 
pelvic cavity. 
The coccygeal vertebrae form by their fusion the coccyx bone 
and is recognized as the most rudimentary part of the vertebral colum. 
Next we will take up the spinal column as a whole. The spinal colum 
is the central axis of the body and is in the median line and dorsal part 
of the trunk. It supports the head, the ribs, and the upper extremity. 
The weight of these parts is transmitted through the spinal column to the 
lower extremities through the hip—bones with which the sacrum articulates. 
This spinal column consists of the row of vertebral bodies and of 
the row of neural arches and their processes. The bodies are connected 
by intervertebral disks of fibro-cartilage, which represent about one- 
quarter of the total length of the spine, and by various ligaments. The 
bodies give origin to certain muscles which act on the ventral aspect 
of the spine. The row of bodies supports the weight of the head and trunk, 
and the movements of what the spine is capable occur in the disks between 
the bodies. The column of bodies and disks is mechanically the most 
important part of the spine. The arches are also connected by various 
ligaments, give attachment to the axial muscles which act on the dorsal 
aspect of the spine, and complete the boundaries of the spinal or vertebral 
canal which contains the spinal cord, the membranes surrounding the cord, 
and the origins of the spinal nerves. 
The intervertebral foramins are found between each pair of pedicles 
and permit the passage of the spinal nerves and the spinal arteries and 


veins. In the thoracic region the laminae overlap, while in the cervical 


eth Prt A 
bns ,aenod’ Lexoo odd canted ogbon om 


ait of wWissqeo boaserronk ovla of ae on a 


<i = . 
-musoo Iutdedrev ert 40 S3q est matbire som sd as bestagoae aE Das 
sustoo Isniqa odl .elodw s ee muon Lente eit w oaes Lite ew ‘toll | 
disq Ieazob Sas oaks nadteie aris ak at bie hod euly 10 azn Lert ont ak 
Yisetixe teqgu otis Dens eadix edt .beed uit eveoyies $1 htiet edt Yo 
eft of ousfoo Laniga sdd digsronecit pedo tmanant at evtaq oaed? to tuigtow od 
-a9tsisoltas mrtoss edt doidw ida aenodait ii sgusors todd taotihne toxol 
to bee askbod Sathbacieiess %o wor edt 0 adatouos, acusLo fantge abd? 
bedsennoe eth astbod edt -apanesorg hods baa aedioas iowa to wor oa 
~eno tuods JnoaeTg9% doidw egalit aot to saia.th, Lendevsov102 at w 
6c enn avottey wd bes ,ealga oid te. saan Iatod odd to nod tsp 
toeges Lartdmeyv edt co 8 dotstw soLouum nted190 ee atgizo evig zoibod 
etaurd Boe breed edt to tery tow a" adzoquie astbod Yo wor af ~ontga ail to 
noowted edetbh edd at tw900 efdeqso at ontgs odt a ‘to ed semevos adt ‘bum 
 d20n eis yileoinsdoom et eile. th bas aetbod to omirSos oat -2e hod eds 
auoltev yd betoeanoo oels ote pedoxs ont vontge olf Y0 zag #anduogut 
isetob edt no tos o£ aw ao Lona ates oid ot nominate ova cadnomsy 
Istdetzev to Lentqe sidt to aoitecavod one: eteLquoa bow oadge oat 26 tooges 
.btoo sit gaibavorice asnetduent edt sor09 feakag, ou entsteco dokcw Lens 
voovied Leatge ety 20 entyixo wee , 
aalotbeg ‘to xteg Hose noewted Sawot ots antmssro Lariat tevsevat ont ; 
bos acivedae Lenkge edt bas noweten antge cit Yo epeunag oct atarog bas 


[scivieo edt at oltdw .qelrevo sanime t ott fel ee wis ce aed | 


ey | LAs q 
oft Oe ee oe im 4 


15 


and lumbar regions, especially in the latter, there is a space between 
them. 

From the standpoint of Physical Education this spinal column plays 
an important part. It is the background of good posture and that is what 
the Physical Education men is after. This spine is not straight, as most 
people think, but it is made up of four curves. The thoracic and sacral 
curves which are concaved forward and appear during embryonic life give 
greater room for the organs in the thorax, abdomen, and pelvis, and are 
known as primary curves. The next set of curves are the cervical and 
lumbar curves which are convexed forward and are shorter and sharper than 
the other two. They appear after birth and are known as the secondary 
curves. The cervical curve appears when the child begins to hold up its 
head; the lumbar curve appears when the child begins to assume the erect 
position. They are due to the need of supporting weight. The cervical 
and lumbar curves are deeply seated in the trunk and are covered in behind 
by the deep muscles of the neck and loins. The thoracic and sacral curves 
are very riear the surface. The cervical curve extends from the top of 
the spine to the top of the second thoracic vertebra; the thoracic curve 
from the second to the eleventh thoracic; the lumbar curve from the eleventh 
thoracic to the promontory of the sacrum. The line of gravity of the head 
and neck passes through the points where the curves join each other. The 
curves are comparable to a series of superimposed springs and the elasticity 
they give is of great importance in enabling the spine to carry weight with 
a minimum of muscular effort. 


As a result of injury or disease the normal curves may become exaggerated 
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and then are spoken of as curvatures. If the thoracic curve is exaggerated 
it is called kyphosis or humpback; if the exaggeration is in the lumbar 
region it is called lordosis or hollow back. If the curvature is lateral, 
i. e. toward one side, it is called scoliosis. Lateral curvature is usually 
to the right side, because even in healthy people there is often a slight 
curve toward the right in the thoracic region. 

The spine is freely movable, the various movements depending on 
the compression or stretching of any given disk. While there is only very 
slight movement between any two vertebrae, there is a considerable range of 
movement when the spine is considered as a whole. The movements are most 
free in those regions where the disks are thickest; consequently movements 
are more marked in the neck and loins and much more limited in the thoracic 
region where the ribs also tend to restrict motion. There is of course 
none in the sacral region, with the exception of a little play between the 
sacrum and coccyx. Flexion and extension of the spine, bending forward 
and backward, are most marked in the neck and loins, but are limited in 
the thoracic region. Lateral movement, bending from side to side, is free 
in the neck and lumbar region, but limited by the ribs in the thoracic region. 
Rotation is freest in the neck, fairly free in the upper thoracic region, 
but very slight in the lumbar region due to the peculiar shape of the lumbar 
articular processes. Lateral motion is always associated with some rotation, 
a fact of practical importance in the condition knowm as lateral curvature 
of the spine. 

The breast bone of sternum is found on the front wall of the thorax. 


It is a flat thin bone about six inches long and develops as three parts. 
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The head or upper part is called the manubrium and has articulations 
for the clavicle and costal cartilage of the first rib. The second part 
or middle portion is the largest section and is termed the body, or 
gladiolus which contains articulations or notches for the sternal ends 
of the second, third, fourth, fifth, sixth, and seventh costal cartilages. 
The bottom or inferior portion is called the ensiform or xiphoid process 
and does not have any of the ribs attached to it, but it offers attach- 
ment for some of the abdominal muscles. 

The ribs are twenty-four in number, or twelve pairs. That is to 
say we have twelve ribs on each side of our thoracic cavity. The first 
seven of these ribs are attached to the sternum by means of the costal 
cartilages which serve as buffers and increase elasticity of the chest 
wall. These seven ribs are also connected to the thoracic vertebrae 
at the back by means of strong ligaments. They are called true ribs. The 
next three ribs are attached indirectly to the sternum by means of the 
eostal cartilage of the rib above and are also connected to the vertebrae. 
Due to this they are called false ribs. The last tworibs are attached 
only to the vertebrae and thus are termed floating ribs. 

A typical rib may be described as having a shaft and two extremities. 
The first two and last two ribs differ from the middle eight ribs which 
are typical ribs. At the vertebral end of a typical rib is the enlarged 
head which is joined by a constricted neck to the shaft. This head arti- 
eculates with the bodies of the vertebrae. Just where the neck joins the 
shaft is a prominence of bone called the tubercle which articulates with 


the transverse process of a vertebra. The shaft itself begins at this 
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tubercle and extends to the sternal end where an articular surface re- 
ceives the costal cartilage. 

The convexity of the ribs is turned outward so as to give round- 
ness to the chest and increase the size of its cavity. Each rib slopes 
downward from its vertebral attachment in such a manner that its sternal 
end is considerably lower than its dorsal end. The spaces left between 
the ribs are called the intercostal spaces. 

The first rib is short, broad and oy Minted that the surfaces 
face up and down. It has a groove for the subclavian artery and sub- 
clavian vein, the two grooves being separated by the scalene tubercle. 

The second rib is longer and lacks the curve that the others have 
on the horizontal axis. 

The eleventh and twelfth ribs are short and lack several of the 
characteristics of a typical rib, as tubercle and angle. 

The Thorax 

The thorax is formed by the thoracic vertebrae, the twelve pairs 
of ribs and their cartilages, and the sternum in front. This bony thorax 
forms an irregular cone, the ventral wall being shorter than the dorsal. 

The apex of the cone is formed by the first thoracic vertebra, the 
first pair of ribs, and the upper part of the sternum. This space is know 
as the inlet of the thorax, while the outlet is bounded by the last 
thoracic vertebra, the twelfth pair of ribs, the lower borders of the 
eleventh to the seventh pairs of ribs, and the xiphoid cartilage. This 
large opening is closed by the diaphragm muscle. 


The thorax contains the organs of respiration and circulation, and 
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not only protects them but allows the movements necessary to their 
proper functioning. It also supports the bones of the shoulder girdle 
and upper extremities. 
Appendicular Skeleton 

The Appendicular skeleton is divided into the upper and lower 
extremities. 


Bones of the Upper Extremity 


Clavicle s I 
Seapula x 
Humerus i 
Ulna 1 
Radius 1 

Carpus 
Navicular (Scaphoid) 1 
Lunate (Semilunar) 1 
Triangular (Cuneiform) 1 
Pisiform b 
Greater Multangular (Trapezium) 1 
Lesser Multangular (Trapezoid) a 
Capitate (Os magnum) a 
Hamate (Unciform) 
Metacarpus 5 
Phalanges 14 
32 


The Clavicle 

The clavicle lies in the upper part of the pectoral region. Its 
inner or sternal end articulates with the sternum. Its outer or acromial 
end articulates with the acromion process of the scapula. The shaft of 
the bone is curved in two directions and is weakest at the point where 
the two curves meet. 
Muscular attachments of the Clavicle 

The clavicle gives insertion to two mscles. The trapezius (from 


the spines of the vertebrae) which inserts partly into the dorsal border 
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of the outer third of the shaft; and the subclavius (from the first rib) 
which inserts into the inferior aspect of the shaft. The clavicle provides 
origin for the following muscles. The clavicular head of the sterno- 
mastoid arises from the upper surface near the sternal end and passes 
to the temporal bone. The pectoralis major arises from the inner two- 
thirds of the anterior surface, the deltoid from the outer third, and 
both these muscles pass to the humerus. The sterno-hyoid arises partly 
from the posterior aspect of the sternal end of the shaft. 
The Scapula 

This is a large flat bone, triangular in shape, and placed between 
the second and eighth ribs on the back part of the thorax. It has three 
angles, external, superior, and inferior; three borders, superior, verte- 
bral, and axillary; two surfaces, dorsal and ventral. At the end of the 
axillary border it has a neck and a glenoid fossa. Separating the Supras- 
pinous fossa and the Infraspinous fossa there is a spine which ends in the 
acromion process. °n the ventral surface there is a subscapular fossa, 
and the coracoid process. The following diagrams show the location of 
the characteristics more clearly. The following gives the muscular attach- 


ments while the diagrams show the location or areas of muscular attachment. 


See Pages 21 and 22 
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The right clavicle, upper surface. 


(Spalteholz. ) | 
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: Areas of muscular attachment, uppver surface of 
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Muscular Attachments of the Scapulas 

These muscular attachments may be divided into two groups: those 
muscles which arise from the trunk and are inserted into the bone, and 
secondly that group of muscles which arise from the scapula and insert 
lower down on the humerus or bones of the forearm. 
Muscles Inserted into Scapula, ventral surface: 


Vertebral border: Serratus anterior, (from lst to 8th ribs) 
Coracoid process: Pectoralis minor, (from 2nd to 5th ribs) 


- Museles Inserted into Scapula, dorsal surface: 


Vertebral border, above spine: Levator scapulae, (from vertebrae) 
below spine: Rhomboids, (from vertebrae) 
Spine, upper lip: Trapezius, (from vertebrae and skull) 


Muscles Arising from Scapula; ventral surface and glenoid fossa: 


Subscapular fossa: Subscapularis, (to lesser tuberosity of humerus) 

Coracoid process: Biceps, short head, (to bicipital tubercle of 
radius). Coracobrachialis, (to shaft of humerus) 

Upper border: Omohyoid, posterior belly, (to neck) 

Supraglenoid tubercle: ry a long head, (to bicipital tubercle of 
radius 

Infraglenoid tubercle: Triceps long head, (to olecranon process of ulna) 


Muscles Arising from Scapula, dorsal surface: 


Spine, lower lip: Deltoid, (to shaft of humerus) 

Supraspinous fossa: Supraspinatus, (to greater tuberosity of humerus) 

Infraspinous fossa: Infraspinatus, (to greater tuberosity of humerus) 

Axillary border, upper part: Teres minoy (to greater tuberosity of 
humerus) 

Axillary border, lower end: Teres major, (to bicipital groove of humerus) 

Axillary border, tip: Latissimus dorsi, (to bicipital groove of humerus). 


See Pages 24 and 25 
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The right scapula, ventral view. 


(Spalteholz.) 
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The right scapula, dorsal view. % 
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The Humerus 

The humerus is the longest bone of the upper extremity. It has 
a shaft and two extremities. At its upper extremity it has a head which 
articulates with the glenoid fossa of the scapula. From the head extend- 
ing dom the shaft on the front view it has a bicipital groove. On either 
side of this groove there is an inner and outer lip. At the extreme top 
is a great and a small tuberosity. Between these two there is an anatomi- 
cal neck. Below the head on the inner side there is a surgical neck. On 
the rear view there is a musculospiral groove. On the ventral view an 
external and internal supracondylar ridge. These lead into an external 
and internal condyle. At the base there is a capitellum, a trochlea, and 
a coronoid fossa above the trochlea. On the rear view, above the trochlea 
is the olecranon fossa. The following will give the muscular attachments 
and the drawing will show the characteristics and musculer areas. 

Muscular Attachments of the Humerus: 

The humerus provides insertion for muscles whieh arise from the 
trunk and shoulder girdle and gives origin to others which arise from the 
humerus and inset in the forearm or hand. 

Muscles Inserted into Humerus, ventral aspect: 

Greater tuberosity: Supraspinatus (from dorsum of scapula) 

Lesser tuberosity: Subscapularis (from ventral portion of scapula) 

Bicipital groove, outer lip: Pectoralis major (from thorax and clavicle) 

Bicipital groove, inner lip: Teres major (from dorsum of scapula) 

Bicipital groove, floor: “atissimus dorsi (from spine) 

Shaft, deltoid eminence: Deltoid (from shoulder girdle) 

Shaft, middle of medial surface? Coracobrachialis (from coracoid pro- 

cess of scapula) 


Muscles Inserted into Humerus, dorsal aspect: 


Greater tuberosity: Infraspinatus, (from dorsun of scapula) 
Greater tuberosity: Teres minor (from dorsum of scapula) 
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Muscles Arising from Humerus, ventral aspect: 


Shaft, lower half* Brachialis (tocoronoid process of ulna) 
Shaft, lateral epicondyloid ridge: Brachioradialis (to styloid process 
of radius) 
Shaft, lateral epicondyloid ridge: Extensors of hand (to metacarpals 
and phalanges ) 
Shaft, lateral epicondyloid ridge: Extensors carpi radialis longus 
(to 2nd metacarpal) 
Shaft, medial epicondyle: Pronators and flexors of forearm and hand 
(to radius, metacar- 
pals and phalanges) 


Muscles Arising from Humerus, dorsal aspect: 
Shaft, whole surface: Triceps, lateral and medial heads (to olecranon 


process of ulna) 
Lateral epicondyle: anconeus (to olecranon and shaft of ulna). 


See pages 28, 29, 30, and 3l. 
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The right humerus, front view. 


(Testut. ) 
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of right humerus. (Gerrish. ) 
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The Right Humerus, (rear view! 
(Testut) 


GREAT 
JuGEROS ITF 


Muse vs - 
SP/RAX 
GROVE 


4 


“By 
wis ? 
NE 

OS 


| “EXTER WAL 
CONO TLE 


af \ Fas 


y(t 


Areas of muscular attachment, dorsal surface 


of right humerus, (Gerrish. ) 
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The Ulna 

This is the largest bone of the forearm and is placed on the 
inner side ( or little finger side ) parallel with the radius. It is 
attached to the humerus by means of the olecranon process and great 
sigmoid cavity which articulates with the olecranon fossa of the humerus. 
The dorsal view presents, besides the olecranon process, a posterior border 
and & the extreme end a styloid process. On the ventral view is found 
the great sigmoid cavity, the coronoid process, an anterior border, and at 
the extrem end in front of the styloid process, a head. Continuous with 
the greater sigmoid cavity, on the outer side is a smaller articular surface, 
the lesser sigmoid cavity, in which the head of the radius turns in pronation 
and supination of the forearm. The head of the ulna articulates with the 
ee while the styloid process serves for the attachments of ligaments 
from the ett The ulna is excluded from the wrist by a piece of fibro- 
eartilage. 
The Radius 

This is the smallest bone of the forearm and is placed on the outer 
side ( or thumb side ) parallel with the ulna. The anterior end has a head 
which looks like the head of a nail, and articulates with the lesser sigmoid 
cavity of the ulma. Below the head is a neck, and on the inner side near 
the ulna is found the bicipital tuberosity where the tendon of the biceps 
muscle attaches. Along the shaft it has a posterior and an anterior bor— 
der and ends into a styloid process which is larger than that of the ulna 
and forms the chief part of the wrist. When the hand is in supination, the 


radius and ulna are parallel, but during pronation the radius erosses over 
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the ulna. The following page will give the muscular attachments and the 


drawings will show muscle areas and characteristics. 


Muscular Attachments of Radius and Ulnas 


The bones of the forearm provide insertion for muscles which 


arise from the scapula or humerus and act on the radius and ulna. They 


give origin to muscles which are inserted in the bones of the wrist and 


fingers, and to two muscles which pass from ulna to radius. 


Muscles Inserted into Radius and Ulna, Ventral aspect: 


Ulna, 


eoronoid process: Brachialis (from shaft of humerus) 


Radius, bicipital tubercle: Bicepts (from scapula) 
Radius, neck and antero~lateral surface of shaft: Supinator (brevis) 


(from ulna) 


Radius, shaft, middle of lateral surface: Pronator radii teres (from 


medial epicondyle of humerus) 


Radius, shaft, anterior surface, lower quarter: Pronator quadratus 


(from ulna) 


Radius, styloid process, base: Brachioradialis (from lateral epicondyloid 


ridge of humerus) 


Muscles Inserted into Radius and Ulna, Dorsal aspect: 


Vina, 
Ulna, 


apex of olecranon: Triceps (from scapula and humerus) 
olecranon and shaft below: Anconeus (from lateral epicondyle of 
humerus) 


Radius, neck and shaft below: Supinator (brevis) (fran ulna) 


Muscles Arising from Radius and Ulna, Ventral aspect: 


Ulna, 
Ulna, 


Ulna, 
Ulna, 


Ulna, 


Ulna, 


eoronoid process: Pronator radii teres, deep head (to radius) 


coronoid process: Flexor sublimis digitorum (to middle phalanges, 
fingers) 
coronoid process: Flexor longus pollicis (to terminal phalanx 
of thumb) 
shaft, below radial noteh: Supinator (brevis) (to neck and shaft 
of radius) 

shaft, anterior and wndinl surfaces: Flexor profundus digitorum 
(to terminal phalanges, fin- 
gers) 

shaft, anterior surface, lower quarter: Pronator quadratus (to 

radius) 


Radius, shaft, anterior aspect: Flexor sublimis digitorum (to middle 


phalanges of 
fingers) 
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Radius, shaft anterior aspect: Flexor longus pollicis (to terminal 
phalanx of thumb) 


Muscles Arising from Radius and Ulna, Dorsal aspect: 


Ulna, shaft: Abductor longus pollicis (to metacarpal of thumb) 

Ulna, shaft: Extensor longus pollicis (to terminal phalanx of thumb) 
Ulna, shafts Extensor indicis (to index finger) 

Radius, shaft: Abductor longus pollicis (to metacarpal of thumb) 
Radius, shaft: Extensor brevis pollicis (to proximal phalanx of thumb) 


See Pages 35, 36, 37, and 38. 
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The bones of the right forearm, ventral view. 


(Testut. ) 
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Areas of muscular attachment, ventral aspect 


of the radius and ulna. \Gerrish.) 
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The bones of the right forearm, dorsal view. 


(Testut. ) 
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Areas of muscular attachment, dorsal aspect 


of radius and ulna. (Gerrish.? 
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The Bones of the Hand 
They consist of eight carpal bones, five metacarpal bones, and 
fourteen phalanges. The carpal bones are arranged in two rows, named 


from the radial side inward. 


Upper row Lower row 
Navieular (scaphoid) Greater mltangular (trapezium) 
Lunate (semilunar) Lesser multangular (trapezoid) 
Triangular (euneiform) Capitate (os magnum) 
Pisiform Hamate (unciform) 


Articulating with the lower row of carpal bones, numbered from 
the radial side inward, the first being that of the thumb, are the five 
metacarpal bones the heads of which articulate with the bases of the 
first row of the phalanges, two of which form the skeleton of the thumb, 
while each finger has three. 

Muscle Attachments of the Wrist and Fingers: 
Muscles inserted into the carpus and metacarpus, palmar surface 


lst metacarpal, shaft: Opponens pollicis (from carpus, radial side) 
2nd metacarpal, base: Flexor carpi radialis (from humerus) 
Pisiform, unciform ( 

Gis uxtsieslhans (Flexor carpi ulnaris (from humerus & ulna) 
5th metacarpal, shaft: Opponens digiti quinti (from carpus, ulnar side) 


Muscles inserted into the carpus and metacarpus, dorsal surface 


lst metacarpal, bases Abductor longus pollicis (from radius and ulna) 
end metacarpal, base: Extensor carpi radialis longus 
drd metacarpal, base: Extensor carpi radialis brevis 
4th metacarpal, base: Extensor carpi ulnaris 
(2, 3, 4, from lateral supracondyloid ridge and epicondyle 
of humerus) 


Muscles arising from carpus and metacarpus, palmar surface 
Carpus, radial side: Abductor pollicis brevis (to lst phalanx) 


Carpus, radial side: Flexor pollicis brevis (thumb, base) 
Carpus, radial sides: Opponens pollicis (to lst metacarpal shaft) 
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Carpus, 2nd rows 2nd & (Adductor pollicis (to lst phalanx of 

3rd metacarpal: (thumb, base). 

Carpus, ulnar side: Abductor digiti quinti (to lst phalanx, little) 

Carpus, ulnar side: Flexor brevis digiti quinti (finger, base) 

Carpus, ulnar side: Opponens digiti quinti, (to 5th metacarpal shaft) 

2nd, 4th, and 5th metacarpals: Palmar Interossei (to lst phalanges, 
base, 2nd, 4th, and 5th fingers) 


Museles arising from carpus and metacarpus, posterior surface. 
All metacarpals: Dorsal interossei (to lst phalanges, base, 2nd, 3rd, 
4th fingers) 


Museles inserted into phalanges, palmar surface 


Proximal phalanx of thumb: Abductor pollicis brevis (from carpus) 
Proximal phalanx of thumb: Flexor pollicis brevis (radial side) 
Proximal phalanx of thumb: Adductor pollicis (from carpus, 2nd row; 2nd 

& 3rd metacarpal) 
Proximal phalanx of 5th fingers Abductor digiti quinti (from carpus) 
Proximal phalanx of 5th finger: Flexor brevis digiti quinti (ulnar side) 
Middle phalanges: Flexor sublimis digitorum (from humerus, ulna, and radius) 
Terminal phalanx of thumb: Flexor longus pollicis (from radius) 
Terminal phalanges of fingers: Flexor profundus digitorum (from ulna) 


Muscles inserted into phalanges, dorsal surface 
Proximal phalanx of thumb: Extensor pollicis brevis (from radius) 
Proximal phalanges of fingers, dorso-lateral surface: 
Lumbricales (from flexor profundus digitorum) 
Palmar Interossei (from 2nd, 4th, and 5th metacarpals) 
Dorsal interossei (from all metacarpals) 
Middle and terminal phalanges of fingers: 
Extensor communis digitorum (from external epicondyle of humerus) 
Extensor minimi digiti 
Extensor indicis (from ulna) 
Terminal phalanx of thumb: Extensor pollicis longus (from ulna) 

The following drawings will show the muscular area covered on the 
bones, and the location of the bones themselves. 

The long flexors and extensor muscles of the wrist and fingers arise 
from the humerus, radius, and ulna. The muscles acting on the wrist are 
inserted into the second row of the carpus and the base of the metacarpal 
bones; the muscles acting on the fingers are inserted into the middle and 


terminal phalanges. The short flexors and extensors and the adductors and 


abductors of the thumb and fingers arise from the carpal bones and metacar- 


pal bones are inserted chiefly into. the proximal phalanges. 


The bones of the right hand, palmar aspect. 
(Spalteholz. ) | 
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Areas of muscular attachment on the palmar surface of 


the bones of the hand. Where the areas of origin and insertion 
are both presented they are in thé same color. iNS., insertion 


FL.O.M.MD., flexor ossis metacarpi minimi digiti. (Gerrish.) 
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The bones of the right hand, dorsal aspeét. 
\Spalteholz, } 


EVA'S, 1 
PHALAMA 


SFCONYD 
PHAARMIK 


i THiRO 
1 | PAALHWK 


Areas of muscular attachment on the dorsal surface 
of the bones of the hand. 


Where the areas of origin and insertion 


are both presented, they are in the same color. (Gerrish.) 
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The Bones of the Lower Extremity 


Hip Bone 1 
Femur - 
Patella (A sesamoid bone) 1 
Tibia He 
Fibula L 

Tarsus 
Calcaneous (Calcaneum) a3 
Talus (Astragalus) 1 
Cuboid ud 
Navicular (Scaphoid) 1 
Third cuneiform (External cuneiform) 1 
Second " (Middle " a1 
First " (Internal " ) 1 
Metatarsus 5 
Phalanges 14 
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The Hip Bone 

The innominate or hip bone is a large, irregularly-shaped bone 
which, with its mate on the opposite side, forms the sides and front wall 
of the pelvic cavity. It articulates behind with the sacrum, in front 
with the other innominate bone, and laterally with the femr. The aceta- 
bulum, the socket for the head of the femur is on the outer aspect of 
the central constricted portion. The expanded portion above the socket 
forms the lower lateral part of the abdominal wall; that portion below 
the socket, the wall of the pelvie cavity. The bone is formed from three 
separate pieces, the ilium, the pubis, and the ischium, which later are 
fused into a single bone. 

The Ilium is the upper broad and expanded portion which forms the 
prominence of the hip, and the upper two-fifths of the acetabulum. Its 
characteristics are shown on the drawing of the Innominate bones. 

The Pubis forms the anterior wall of the pelvic cavity and consists 


of the flattened body and two rami. The medial border of the body forms 
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the pubis. symphysis with the opposite bone. The pubis forms the 
anterior fifth of the acetabulum. 

The Ischiim forms the inferior portion of the hip bone and forms 
about two-fifths of the acetabulum. The body of the bone is thick and 
strong and bears below a rough projection, the tuberosity of the ischiun. 
Other characteristics will be shown on the drawings. 

Muscle Attachments of the Innominate Bone 

The innominate bone gives origin to muscles which pass upward 
to the trunk and to the shoulder girdle, and downward to the femur and 
to the bones of the leg. It also gives origin to the muscles which form 
the pelvie floor, and to muscles which surround the genitalia in the perine- 
ume 
Muscles inserted into the innominate bone, lateral surface. 

Iliae crest, outer lip: External oblique (from lower ribs) 

Muscles arising from the innominate bone, lateral surface. 

Ilium, anterior superior spine? Sartorius (to tibia) 

Ilium, anterior superior spine: Tensor fasciae latae (to iliotibial 

band of thigh) 

Ilium, anterior inferior spine: Rectus femoris (to patella and tibia) 

Ilium, acetabulum: 

Ilium, gluteal ridges: Gluteus maximum (to great trochanter) 

Gluteus medius ( of femur) 
Gluteus minimus 

Pubis, superior ramus: Pectineus (to femur below lesser trochanter) 

Pubis body, Rectus abdominis (to ribs and xipkeid) 

Pubis body, Pyramidalis (to rectus sheath) 

Pubis body, Adductor longus (to fems, linea aspera) 


Pubis inferior ramus: Gracilis (to tibia) 
Pubis inferior ramus: Adductor brevis \to femur, linea aspera) 


See Pages 47, and 48. 


autot fre estod gid edd to noksso sotietak edt twro? audsioel ot 
has told et ened edt Yo ybod ext seusLudsdeoe of Yo aiftit-owt suods 


swiroct eid Yo @laoredus ed? ynoktootozg Myuor » woled exsed bas yaowta 
sagaiverd eft no swoce od Lftw eotvetretonrsdo todd? 
or enod etentuoanl edy to ednostivasta oLvetil 

brawqs eaeg dottw eefoaum of mba eovlg enced edantuonrt onl 
besa tmst sit o¢ biswawoh bas eibty tebLvede edd of be xmut odd of 
arot doida aefosum- sit ot nigixo asvig oasis tl «pel eid to senod oft of 
~eniteg edt ot siledioos edt bovowmve doide seloeum o¢ Bas ,r0olt sivieqg dt 
| | omy 
,eoetuue Sevetel .ssod etentmonnt ert ofmt bedteart eofoenil 

{edix tewol mort) supkido Laaresxe sql ‘tedwo eter oe biT 


-sostuve Letetet ,onod etanimonnt edit nowt nafetis sefsentl 


(sidis of) avttot1@ tentgs xobiequa soltetas mob lT 
fetdtsoilt of) eedsl salsaet ‘connel tenige tolteque tolretpe .mutil - 
(ig idd 20 brad 
(atats bus siletaq ot) eivomet anNoed teciqa tolretak toited se ore 
touiiodatess me 
(retnedoont teexy. ot) sumixem epetul) tnegbir Leetuig youtll 
(uma to. ) entbom susdéuLd 


(xetnedoots toneel wated mat ot) ap sabmet tolteque .etduT 
(biosgcix bas adiz ot) elninoids emtool .ybod a. 

(dtrede-entoon ot) 

(exsqes sentl ,aume% od) auga 

(eidtt ot) @ Los 

(eteqee seatl ,1imel ot/ eiverd TotoubRA Feseter 


6b bas VW eeged eee | fees ee : 


. seeeeee ce 


% sthibibe Sitka tir, 


Te 
4 
af 
F 
is Wa i rs <0 
OAR Dw 29H S. 3s ‘ “4 
1 i : + 
tr MAUR NTA Gh 
| he he 


: a igh _ 
we vee ~~ | see . hee ay 0 Raa 
$ wa Piet Co 


at 
Dany RY wy 


bee: winds » Me - 
pe * ; 1 em 


PN Tee . 
oh 3 aN, ie 
. a . yf ‘ 
fe PP tS 
iat da os ee ae 
serbia rie, . 
a tee 
A xf. old F . 
> LF fw ; ae) 
) alee 
y a <wrdey. F 
revere Ke A» fiat, 
WER & 
, roe PEAT InN 

Peat ar 
Ny Min b nee 
: coer om rn 
yi ya oy PR, vo 
, eS 
ip 
a % 7 


The right hip#bone, outer surface. 
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The right hip-bone, inner surface. 
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Apeas of muscular attachment, outer surface 


of right hip-bone. (Testut.) 
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of right hiv-bone. (Testut. ) 
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Ischium, superior ramus: Adductor magnus (to femur, linea aspera) 
Ischium, tuberosity: Obturator externus (to femur, great trochanter) 
Ischium tuberosity and body: Quadratus femoris (to femur, great " ) 
Ischium tuberosity and body: Biceps (to fibula) 

Ischium tuberosity and body: Semitendinosus (to tibia) 

Ischium tuberosity and body: Semimembranosus (to tibia) 

Ischium body near spine? Gemelli (to obturator internus tendon) 


Muscles arising from innominate bone, medial surface 
Ilium, crest: Internal oblique (to aponeuroses and ribs) 
Ilium, crest: Transversalis (to aponeuroses and ribs) 
Ilium, crest: Quadratus lumborum (to twelfth rib) 
Ilium, crest: Latissims dorsi (to scapula and humerus) 
Ilium crest and posterior superior spine* Sacrospinalis (to spine, 
ribs and cranium) 
Ilium iliac fossa: Iliacus (to femur, lesser trochanter) 
Ilium ( margins of obturator foramen: Obturator internus 
Pubis ( (to femur, great trochanter) 
Ischium( 
The Femur 
The Femur or Thigh bone is the longest bone in the body. It 
articulates above with the hip bone by means of the head into the acetabulun, 
and below with the patella and tibia. Besides the head, the upper extremity 
presents a neck, and two trochanters, greater and lesser. The lower extremity 
of the femur is much expanded, and has two large condyles, internal and 
pres 
external. Above these condyles there is an internal and external tuberosity. 
These will be show on the drawings. 
Muscle attachments of the femur 
The femur providesinsertion for muscles which arise from the pelvis 
and gives origin to others which pass to the bones of the leg and foot. 
Muscles inserted into the femur, ventral aspects 
Great trochanter, upper border? Pyriformis (from sacrum) 


Great trochanter, anterior border* Gluteus minimus \from iliun, 
lateral surface) 
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Muscles inserted into the femur, dorsal aspect. 


Great trochanter, upper border: Opturator internus (from innominate) 
Great trochanter, medial side: Opturator externus (bone obturator 

foramen) 
Great trochanter, lateral side: Gluteus medius (from ilium) 
Great trochanter, gluteal ridge: Gluteus maxims (lateral surface) 
Great trochanter, intertrochanteric ridge: Quadratus femoris 

(from ischiun) 

Lesser trochanter: Iliopsoas (from spine and iliun) 
Shaft below lesser trochanter: Pectineus (from pubis) 
Shaft linea aspera, inner lip, upper part: adductor brevis (from pubis) 
Shaft linea aspera, inner lip, middle part: adductor longus 
Shaft linea aspera, inner lip, whole length: Adductor magnus (ischiun) 


Muscles arising from the femur, ventral aspect 
Vastus lateralis (to patella) 
Shaft, front and sides:Vastus medialis ( and 
Vastus intermedius( tibia ) 

Muscles arising from the femur, dorsal aspect 

Shaft, linea aspera, inner lips Vastus medialis (to patella) 

Shaft, linea aspera, outer lip: Vastus lateralis (and tibia) 

Shaft, linea aspera, outer lip: Biceps, short head (to fibula) 

Inner condyle, upper surface: Gastrocnemius (to os calcis) 

Outer condyle, upper surface: Gastrocnemius (to os calcis) 

Outer condyle, upper surface: Plantaris (to os calcis) 

Outer condyle, lateral surface: Popliteus (to tibia) 
The Patella 

The Patella, or knee-cap, is the largest sesamoid bone in the body. 
It is small, flat, triangular in shape, and placed in front of the knee- 
joint, which it serves to protect. It articulates with the two condyles of 
the femur and is separated from the skin by a bursa (a fluid-filled sac). 
The Tibia 

The Tibia or shin bone is situated at the front and inner side of 
the leg. The upper extremity of the tibia is thick and expanded to give 
a solid support to the condyles of the femur. The lower extremity is mich 
smaller than the upper. It is prolonged downward on its inner side into a 


strong process, the inner malleolus; it articulates with the fibula and talus. 


See Pages 51, 52, 53, and 54. 
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The right femur, front view. 


(Testut. ) 
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Areas of muscular attachment, ventral surface 


of right femur. (Gerrish.) 


lala / odio te 
~ GENEL 


PYRIFOR/4 


VASTYS 
PSOAS- AND 
ALIA CUS 


Tus 
VASWTERNUS 


_MUSCULUS 


ART ICULARIS 
GENU 


.  — 
Rice Spe 
7 a Fae ws 


aici aa le ee L gor . 5 


rt 


Leis ao, 


i x ; 1 hg - fn, 
PaO eR Sa ES 
it Ee a ty; Teg ” = yy ' 7 ot wr ws aX 


The right femur, rear view. 
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Areas of muscular attachment, dorsal aspect 


(Gerrish. ) 
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The Tibia carries practically all the weight of the body and forms 
the knee joint with the femur and the greater part of the socket of the 
ankle joint. 

The Fibula 

The Fibula, or small bone of the calf, is situated at the outer 
side of the leg. Running parallel with the tibia, it is the smaller of 
the two bones, and, in proportion to its length, it is the most slender 
of all the long bones. The Fibula with the Tibia are so firmly united 
that only a very slight degree of gliding is permitted between them, and 
they are regarded as one piece of structure. The fibula does not enter 
into the kmee joint and forms the lateral side only of the socket for the 
ankle joint. The upper end is slightly enlarged and forms the head, which 
with its under surface articulates with the upper end of the tibia. The 
lower extremity is roughly triangular and is prolonged into the external 
malleolus, a larger and longer process than the internal malleolus of the 
tibia. Drawings ¢ the tibia and fibula will show their characteristics and 
muscular areas. 

Muscle Attachments of the tibia and fibula. 

These bones receive the insertions of muscles which arise from 
the pelvis and femur, and give origin to muscles which are inserted into 
the bones of the foot. 

Muscles inserted into the tibia and fibula, ventral aspect. 

Tibia tuberosity: Quadriceps extensor (from ilium and femur) 

Shaft, below medial condyle: Sartorius (from ilium) 

Shaft, below medial condyle: Gracilis (from pubis) 


Shaft, below medial condyle? Semitendinosus (from ischium) 
Fibula, head and styloid process: Biceps (from ischium and femur) 
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The right tibia and fibula in their normal 


relations, front view. (Testut.) 
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Areas of muscular attachment, anterier aspect 


of the tibia and fibula. (Gerrish./ 
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The right tibia and fibula in their normal 


relations, rear view. (Testut. ) 
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Areas of muscular attachment, posterior aspect 


of the tibia and fibula. (Gerrish. / 
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The tarsus is composed of seven bones united by ligaments, and 
differ from the carpus in being larger and more irregularly shaped. From 


behind forward, then from outer to inner side, the bones are as follows: 
(Drawings will show arrangement) 


1 Calcaneus (Calcaneum) 1 Third cuneiform (External cuneiform) 
1 Talus (Astragalus) 1 Second " (Middle n ) 
1 Cuboid 1 First n (Internal n ) 
1 Navicular (Scaphoid) 

The Calcaneus or Calcaneum is recognized as the heel bone and is 
the largest of the tarsal bones and transmits the weight of the body to 
the ground. On its upper surface it articulates with the Astragalus 
(Talus) which unites with the tibia and fibula to form the ankle-joint. 
Behind it is joined to the calcaneum and in front to the scaphoid. 

The Cuboid is in front of the calcaneum and on the outer side of 
the foot. In front it articulates with the fourth and fifth metatarsals. 

The Scaphoid is placed on the inner en in front of the astragalus 
with which it articulates, as well as with the cuboid, the internal, middle, 
and external cuneiforms. 

The cuneiform bones are in front of the scaphoid and articulate 
with each other, the scaphoid, the cuboid, and all the metatarsals with 
the exception of the fifth. 

The Metatarsus, or sole and instep of the foot. 

The metatarsus is formed by five bones which closely resemble the 
metacarpal bones of the hand. Each bone articulates with the tarsal bones 
by one extremity, and by the other with the first row of phalanges. That 
of the great toe is much heavier than the others, and the fifth or the 
metatarsal of the little toe is the longest, with a prominent tubercle at 


its upper end. 
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The Phalanges 

The Phalanges or digits are fourteen in number. Two for the big 
toe and three for all the others. They are similar to those of the hand, 
but much shorter. 

Muscular attachments of the foot. 

The long flexor and extensor muscles of the ankle arise from the 
tibia and fibula and are inserted into the tarsal bones (except the astraga- 
lus, which has no muscle attachments) and into the bases of the metatarsal 
bones. The long flexors and extensors of the toes arise from the bones 
of the leg and are inserted into the base of the terminal phalanges of the 
toes (flexors), and to all three phalanges (extensors). The short flexors 
and extensors, the adductors and abductors of the toes arise from the tar- 
sal and metatarsal bones and are inserted into the bases of the proximal 
and middle phalanges of the toes. 

Muscles inserted into the foot, dorsal aspect. 
Tarsus: 
Os calcis, posterior surface, tendo achillis: 
Gastrocnemius (from femr) 
Plantaris (from femur) 
Soleus (from tibia and fibula) 
Metatarsus: 


5th metatarsal, base: Peroneus brevis (from fibula) 
5th metatarsal, base: Peroneus tertius (from fibula) 


Phalanges: 


Big toe, lst phalanx, base: Extensor brevis digitorum (from os calsis, 
dorsal surface) 
end, 3rd, and 4th toes, lst phalanges, base: Dorsal interossei (from 
lst to 5th metatarsals, 
shafts) 
end, Srd, 4th, and 5th toes, 1st phalanges, base: Lumbricals 
(from flexor longus digitorum) 
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Big toe, terminal phalanx: Extensor longus hallucis (from fibula) 

2nd, 3rd, and 4th toes, all phalanges: Extensor brevis digitorum 
(from os calcis dorsal surface) 

2nd to 5th toes, all phalanges: Extensor longus digitorum (from 
tibia and fibula) 


Muscles inserted into the foot, plantar aspect. 
Tarsus: 


Tarsus all bones (except astragulus):Tibialis posterior (from tibia 
and fibula) 

lst cuneiform: Tibialis anterior (from tibia) 

1st cuneiform: Peroneus longus (from fibula) 


Metatarsals: 


2nd to 5th metatarsals, base: Tibialis posterior (from tibia) 
lst metatarsal, base: Tibialis anterior (from tibia) 
lst metatarsal, base: Peroneus longus (from fibula) 


Phalenges: 


Big toe, lst phalanx, base: Abductor hallucis (from os calcis, 
planter tubercle) 

Big toe, lst phalanx, base: Flexor brevis hallucis (from cuboid and 
3rd cuneiform) 

Big toe, lst phalanx, base: Adductor hallucis (from 2nd, 3rd, 4th 
metatarsals, bases, and dis- 
tal ends) 

3rd, 4th, and 5th toes, lst phalanx, base: Plantar interossei (from 
3rd, 4th, and 5th metatarsals) 

5th toe, lst phalanx, base: Abductor digiti quinti (from os calcis, 
plantar tubercles) 

5th toe, lst phalanx, base: Flexor brevis digiti quinti (from 5th 
metatarsals) 

Big toe, terminal phalanx: Flexor longus hallucis (from fibula) 

2nd to 5th toes, middle phalanges: Flexor brevis digitorum (from os 
calcis, plantar tubercles) 

2nd to 5th toes, terminal phalanges: Flexor a digitorum (from 
tibia 


Muscles arising from the foot, dorsal aspect. 
Tarsus: 
Os calcis, dorsal surface* Extensor brevis digitorum (to big toe, 
lst phalanx, base) 


(to 2nd, 3rd, and 4th toes, 
(all phalanges) 
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Metatarsus: 


lst to 5th metatarsals, shafts* Dorsal interossei (to 2nd, 4rd, and 
4th toes, proximal phalanges, base.) 


Muscles arising from the foot, plantar aspect. 
Tarsus: 


Os calcis plantar tubercles and plantar surface: Abductor hallucis 

(to big toe, lst phalanx, base) 
(Flexor brevis digitorum (to 2nd to 5th toes, 

Os calcis middle phalanges) 

plantar (Abductor digiti quinti (to 5th toe, lst 
phalanx, base) 

tubercles and 

plantar surface (Quadratus plantae (to tendon flexor longus 

digitorum) 
Cuboid, 3rd cuneiform: Flexor brevis hallucis (to big toe, lst phalanx, base). 


Metatarsuss 

3rd, 4th, and 5th metatarsals, shafts: Plantar interossei (to 3rd, 4th, 
and 5th toes, lst phalanges, 
base) 

end, 3rd, 4th, metatarsals, bases and distal ends: Adductor hallucis 
(to big toe, proximal phalanx, 
base) 

5th metatarsal, base: Flexor brevis digiti quinti (to 5th toe, lst 
phalanx, base) 


See Pages 65, 66, 67, and 68. 


I have completed my description of the bones with their muscular 
attachments and as a summarization I am going to list the muscular actions 
of the upper and lower extremity according to recognized Physical Education 
movement, i. e., Flexion, extension, abduction, adduction, etc. 

As an insight into some of these movements and for showing the loca- 
tion of these muscles I have included in the summarization several illustra- 
tions which show the position of the shoulder, arm, and forearm, and the 
muscular location. The same is true for the lower extremity showing the 


thigh and leg muscular location. By such a visualization, the student will 


get a better idea of the Osseous and “uscular systems of the Human Body. 
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The bones of the right foot, viewed from 


below. (Spalteholz./ 
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Areas of muscular attachment on the plantar surface of 
the bones of the foot. Where the areas of origin and insertion 
are both presented they are in the same color. OR., origin; INS., 
insertion. The insertion of the second and third tendons of 


the flexor brevis digitorum are not labeled. (Gerrish. / 
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Areas of muscular attachment on the dorsal surface of 
the bones of the foot. \ihere the areas of origin and insertion 
are both presented they are in the same color. P.I., phantar 


interosseous insertion; INS., insertion. (Gerrish. ) 
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Muscular Action of the Upper Extremity 


Muscles acting directly on the shoulder girdle: 


Elevation of the Shoulder girdle 
Trapezius (upper part) 
Levator scapulae 
Romboids (upper fibers) 


Depression 
Pectoralis minor 


Forward Movement 
Serratus Anterior 
Pectoralis minor 


Backward Movement 


Rhomboids 
Trapezius (middle part) 


Muscles acting on the Shoulder Joint: 


Flexion 
Raising the arm forward to the horizontal 
- Deltoid 
Pectoralis Major 
Biceps 
Coraco~brachialis 
Flexion 


Raising the arm above the horizontal 
Serratus anterior 
Trapezius 


Extension 
Carrying the arm back of the body 
Latissimus dorsi 
Teres major and minor 


Infraspinatus 
Triceps 
_Deltoid 
Abduction 
Raising the armlaterally to the level of the shoulders 
Supraspinatus 
-Biceps 
Deltoid (middle) after movement has started 
Abduction 
Raising the arm above the level of the shoulder 


Trapezius 
Serratus anterior 
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MUSCLES ON THE DORSUM 
OF THE RIGHT SHOULDER AND THE ARM. (Testut) 
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Adduction 

Bring the arm to the side 
Latissimus dorsi 
Triceps 
Infraspinatus 
Teres major and minor 
Pectoralis major 
Deltoid 
Coracobrachialis 


Horizontal adduction 
Arm carried forward at shoulder level 
Coracobrachialis 
Pectoralis major 
Deltoid (anterior half) 


Horizontal abduction 

Arm carried backward at shoulder level 
Deltoid (middle and posterior) 
Latissimus dorsi 
Teres major and minor 
Infraspinatus 
Triceps 

Medial rotation 

Turning the arm out 
Deltoid (posterior) 
Infraspinatus 
Teres minor 


Muscles Acting on the Elbow Joint 


Flexion 
Biceps 
Brachialis 
Brachioradialis 
Pronator teres 
Flexors of wrist and fingers 
Extensors of wrist and fingers (in pronation) 


Extension 
Triceps 
Anconeus 
Extensors of wrist and fingers 


Muscles Acting on the Radio-Ulnar Joint 


Pronation 
Pronator radii teres 
Pronator quadratus 
Flexor carpi radialis 


Supination 
Biceps 
Supinator (brevis) 
Extensors of wrist and thumb 
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Muscles Acting on the Wrist Joint 


Flexion 
Flexor carpi radialis 
Flexor carpi ulnaris 
Palmaris Longus 
Long flexors of thumb and fingers 


Extension 
Extensor carpi radialis longus and brevis 
Extensor carpi ulnaris 
Abductor longus pollicis 
Extensors of the thumb and fingers 


Abduction (Radial flexion) 
Flexor carpi radialis 
Extensor carpi radialis longus and brevis 
Abductor longus pollicis 
Extensor longus pollicis 


Adduction (Ulnar flexion) 


Flexor carpi ulnaris 
Extensor carpi ulnaris 


Muscles Acting on the Joints of the Fingers 
Flexion and extension only occur at the interphalangeal joints. 


Flexion and extension, adduction and abduction, occur at the metacarpo- 


phalangeal joints. 


Flextion 
Third phalanx, flexor profundus digitorum 
Second phalanx, flexor sublimis digitorum 


First phalanx, lumbricales and interossei, flexor digiti, and ab- 


ductor digiti quinti brevis (little finger) 


Extension 
Third and second phalanges, interossei, lumbricales. 
All phalanges, extensor communis digitorum, extensor indicis, 
extensor digiti quinti 


Abduction 
Dorsal interossei 
Abductor digiti quiniti brevis (little finger) 


Adduction . 
Palmar interossei. 
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Muscular Action of the “ower Extremity 


Muscles acting on the hip joint: 


Flexion: 
Iliopsoas 
Sartorius 
Pectineus 
Rectus 
Tensor fasciae latae 
Adductor longus and brevis 
Gracilis 
Gluteus minimis 


Extension 
Gluteus mininus 
Gluteus medius 
Hamstrings 
Adductor magnus (posterior part) 


Abduction 
Gluteus medius and minimus 
Tensor fasciae latae 


Adduction 
Adductors 
Gracilis 
Pectineus 
Quadratus femoris 
Obturator ihternus and externus 
Gluteus maximus (lower fibers) 


Rotation Inward 
Gluteus medius and minims (anterior fibers) 
Semi-membranosus 
Semitendinosus 
Tensor fasciae latae 
Tliopsoas 
Adductor longus and brevis 


Rotation Outward 
Gluteus maximus and medius 
Quadratus femoris 
Obturators and gemelli 
Pyriformis 
Adductor magnus (lower part) 
Biceps 
Sartorius 
Gracilis 
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Muscles Acting on the Knee Joint: 


Flexion: 
Biceps 
Semitendinosus 
Semimembranosus 
Gastrocnemius 
Popliteus 
Sartorius 
Gracilis 


Extension 
Quadriceps extensor 


Muscles Acting on the Ankle Joint: 


Flexion (dorsi flexion): Extension (plantar flexion): 
Tibialis anterior Soleus 
Extensor longus digitorum Gastrocnemius 
Peroneus tertius Plantaris 
Extensor longus hallucis Peronei 


Flexor longus digitorum 
Flexor longus hallucis 
Tibialis posterior 


Inversion of the foot Eversion of the foot 
Tibialis anterior Peroneus longus 
Tibialis posterior Peroneus brevis 
Flexor longus hallucis Peroneus tertius 


Extensor longus digitorum 


Muscles Acting on the Toes: 


Flexion: 
Terminal phalanx, Flexor longus digitorum 
Big toe, Flexor longus hallucis, flexor brevis, hallucis abductor 
Middle phalanx, Flexor brevis digitorum 
Proximal phalanx, Interossei, lumbricales 
Little toe, Flexor brevis and abductor digiti quinti. 
Extension 
All phalanges, Extensor longus digitorum, extensor brevis digitorum, 
extensor longus hallucis 
Proximal phalanx, big toe, Extensor brevis digitorum 
Middle and Terminal phalanges, Interossei and “umbricales 
Abduction 
Dorsal interossei, 2nd, 3rd, 4th toes; Abductors of lst and 5th toes. 
Adduction 
Plantar interossei, 3rd, 4th, 5th toes; Adductor of big toe. 
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